Recent advances in the analysis of fetal nucleic acids in maternal plasma.
Noninvasive prenatal diagnosis can be achieved by analyzing cell-free fetal DNA in maternal plasma. The fact that circulating fetal DNA represents only a minor fraction of the DNA that is present in maternal plasma has presented analytical challenges for a number of applications. In this review, we discuss such challenges and how they have been resolved by recent developments in the field. Digital molecular counting methods, such as digital PCR and massively parallel sequencing, have enabled high quantitative precision for maternal plasma DNA analysis. Noninvasive prenatal analysis of monogenic disease mutations has been achieved by identifying small quantitative differences between the mutant and wild-type alleles in maternal plasma. By measuring the small increment in the fractional concentrations of DNA derived from potentially aneuploid chromosomes in maternal plasma, fetal chromosomal aneuploidies have been detected with high diagnostic accuracies. Recently, advances in molecular technologies have enhanced the diagnostic applications of maternal plasma DNA analysis for noninvasive prenatal diagnosis. We foresee that this technology could play an increasingly important role in prenatal investigations.